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Abstract. 
The present investigation was undertaken in the Department of Horticulture, Allahabad 
Agricultural Institute, Naini, Allahabad during the winter season of 1998-99 in a randomized 
block design with sixteen treatments replicated three times. The number of shoots per plant 
increased significantly with increasing number of sprays of urea (2%). Delayed spray of urea 
decreased number of leaves per plant. Leaf area per plant increased significantly with increasing 
number of sprays. The number and weight of corms and cormels produced per plant decreased 
with increasing frequency of urea. Propagation coeffecient significantly decreased with 
increasing number of spray treatments of urea. 
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Flower have been grown in India since pre-historic times and forms an 
integral part of our heritage and cultures. Love for flowers is a natural instinct. 
Its use for religious and social offering has been on the increase. This has lead to 
the appreciation of the economic importance of this activity, in addition to the 
realization of its aesthatic value. The estimated area under flowers in the country 
is 65,000 ha which is nearly one fourth of the world area under floriculture of 
nearly 2,50,000 ha. Traditional flowers are grown in more than two-third area 
while modern day cut flowers occupy rest of the area. Gladiolus (family 
Iridaceae) is a native of South Africa centering around Natal and Cape regions. 
It is a versatile flower and holds great promise in the cut flower trade in India.   
Nitrogen nutrition is considered of vital significance in cultivating various 
horticultural crops. If these are administered with optimum dose of nitrogen, the 
crops treated exhibit superior vegetative growth and productivity. The 
possibility of obtaining better growth and flowering, thereafter, higher 
remuneration from a crop getting proper nitrogen fertilization may not be ruled 
out. The application of nitrogen through foliage is rather a new innovation and is 
more effective in manifesting the growth and flowering behaviour of various 
crops. Nitrogen being a basic component of chlorophyll, its supply resulted in 
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prolonged period of vegetative growth and even during the reproductive phase, 
vegetative growth continued. These factors additionally caused the delay in 
flowering. 
 
MATERIALS AND METHODS 
 
The present investigation was undertaken in the Department of 
Horticulture, Allahabad Agricultural Institute, Naini, Allahabad during the 
winter season of 1998-99. The selected  experimental field was in fairly good 
working condition and uniform in its fertility status. The study was carried out 
using gladiolus cv. American Beauty. The corms were dipped in a solution of 
Captan (0.2%) for 30 minutes before planting and dried under shade. The 
distance of corm planting was 40 x 20 cm (r x p) and the depth of planting was 
4-5 cm. The experiment was conducted in a randomized block design with 
sixteen treatments replicated three times. The treatments of urea (2%) spray on 
the plants were: Control (T0: distilled water spray), 20 DAP, 40 DAP, 60 DAP, 
80 DAP, 20+40, 20+60, 20+80, 40+60, 40+80, 60+80, 20+40+60, 20+60+80, 
20+40+80, 20+60+80, 20+40+60+80. A solution of 2% urea was prepared at 
each spraying by dissolving 200 gm of urea per 10 litres of water and about 6 ml 
of adhesive material (teepol) per litre of urea solution was also mixed in it. The 
plant height was recorded with the help of a graduated metre after the plants 
almost reached the opening of last floret. The number of leaves per plant and the 
number of shoots developing together from a single corm were counted at the 
time when plant opened the first floret. The area of the leaf was determined with 
the help of a leaf area meter. The number of corms and cormels per plant in each 
treatment were recorded at the time of harvesting of corms. Diameter and weight 
of each corm was recorded with the help of vernier caliper and physical balance, 
respectively. The cormels received per plant at the time of lifting the corms were 
also weighed and average calculated. The propagation coefficient was calculated 
by dividing the total cumulative weight of corms and cormels with planted 
weight, and multiplied by 100. 
 
RESULTS AND DISCUSSIONS 
 
Early and frequent sprayings increased plant height more rapidly than the 
later sprayings. The maximum plant height was recorded with four sprays of 2% 
urea sprayed at 20, 40, 60 and 80 DAP, while the minimum plant height was 
observed when the plant was sprayed with distilled water in control. The 
increase in plant height may be due to optimum availability of nutrients and urea 
being non-polar, un-ionized and with high nitrogen content, gives a solution of 
low osmotic pressure per unit of dissolved nitrogen, thus minimizing the risks of 
foliar scorch and is easily absorbed and assimilated by plant. This may be 
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pointed out that under deficiency of nitrogen, the respiratory activities of the 
plants are proportionately lesser than in the case of ample supply of this nutrient, 
which might have prevented the proper utilization of carbohydrates in growth. 
The photosynthetic activities are also reduced considerably when the foliar 
sprays of urea is reduced. Such condition eventually results in poor growth of 
the plants, which ultimately governs the formation and development of flower 
heads. The highest number of shoots per plant (1.41) were recorded with four 
time sprays of 2% urea followed by three frequent sprays (1.38). Foliar sprays at 
later stage significantly decreased the number of shoots per plant. The minimum 
number of shoots (1.00) per plant was recorded with distilled water sprayed 
plants in control. Stimulation of growth by foliar application of nitrogen has 
been reported by Hart (2). He stated that nitrogenous fertilizers sprayed on 
rapidly caused appreciable growth augmentation within few days of application. 
The development of flower heads is also dependent on the availability of 
adequate elaborated food material. Nitrogen is the major nutrient taking part in 
the synthesis of carbohydrates. The increase in yield through foliar sprays of 
urea is a function of both nitrogen uptake and the efficiency with which it is 
utilized for growth and flower head development. Four sprays of 2% urea 
produced maximum leaf number (10.19) which was significantly at par with 
three sprays of urea, however, variation between single or double spray was not 
significantly marked. Maximum sprays (20+40+60+80) recorded the maximum 
leaf area (618cm2) and was followed by 603 cm2 in three sprays. Distilled water 
treated plants recorded lowest value (510 cm2) of leaf area. Similarly, Crowther 
(1) noted that the total growth of plant depends primarily on the rate of 
development of the leaf surface consequent to foliar spray of nitrogen through 
urea. The significantly increased leaf area and leaf number with foliar 
application of urea four times might have increased photosynthetic activity. The 
similar results were also reported by El-Meligy (3). The maximum number of 
corms per plant (1.92) were found in control plants while the minimum (1.0) 
was recorded in plants sprayed four times (20+40+60+80 DAP). The minimum 
diameter of corm (4.80 cm) was noted in plants with four sprays of 2% urea, 
while the highest (5.96 cm) was in distilled water treated plants. In plants 
sprayed once or more than one time with 2% urea, the weight of corm decreased 
significantly. About 18.88% weight decreased under 20+40+60+80 DAP 
sprayed plants over control. Distilled water sprayed plants produced maximum 
cormels (28.90) per plant, while urea sprayings decreased the number of cormels 
and the minimum (19.71) was resulted in plants with four sprays of 2% urea. 
Four spray (20+40+60+80 DAP) of 2% urea resulted in significant decrease 
(31.56%) in weight of cormels over control. The reduction in corm production 
by urea application may be ascribed to the fact that nitrogen plays an important 
role in the synthesis of chlorophyll and amino acids, which constitute building 
blocks of photosynthesis. It is because of this reason, an increase in the nitrogen 
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supply in leaves, the corm and cormel production decreased. The minimum 
propagation coeffecient (111.83%) was calculated with 20+40+60+80 DAP 
treatment (2% urea spray) while the highest (218.19%) was calculated in 
distilled water spray treament. Mahesh and Misra (4) reported that the foliar 
sprays of growth regulator in gladiolus reduced the propagation coefficient. 
Foliar application of urea decreased propagation coeffecient may be due to 
number and weight of corm per plant was decreased with more frequent urea 
applications. 
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Table 
Effect of foliar application of urea (2%) on vegetative growth of gladiolus cv. American Beauty 
Treatment Plant height 
Leaves/ 
plant 
Leaf 
area 
(cm2) 
Shoots/
plant 
Corms/pl
ant 
Corms 
weight/ 
plant (g) 
Corm 
diamet
er (cm) 
Cormels/
plant 
Cormels 
weight/ 
plant (g) 
Propagation 
coeffecient 
Control 98.12 9.07 510.0 1.00 1.92 63.17 5.96 28.90 8.87 218.96 
20DAP 104.73 9.33 540.0 1.26 1.36 62.46 5.83 23.18 8.03 153.48 
40DAP 102.49 9.27 537.0 1.20 1.40 61.25 5.76 23.51 8.33 159.04 
60DAP 102.46 9.22 524.0 1.17 1.48 59.67 5.68 24.13 8.57 169.25 
80DAP 101.60 9.17 520.0 1.13 1.61 58.50 5.56 24.88 8.73 185.02 
20+40 108.32 9.45 560.0 1.33 1.13 57.33 5.46 22.08 7.08 126.95 
20+60 108.00 9.41 555.0 1.32 1.16 57.06 5.31 22.17 7.33 130.90 
20+80 106.89 9.39 529.0 1.30 1.20 56.53 5.27 22.49 7.46 135.83 
40+60 108.00 9.42 542.0 1.29 1.24 56.42 5.25 22.21 7.49 140.46 
40+80 107.83 9.40 543.0 1.27 1.27 56.13 5.22 22.28 7.60 144.19 
60+80 107.60 9.34 538.0 1.27 1.30 55.91 5.16 23.00 7.88 148.32 
20+40+60 111.10 9.87 603.0 1.38 1.00 54.23 5.11 20.10 6.68 112.32 
20+60+80 109.42 9.75 587.0 1.34 1.08 53.92 4.97 20.26 6.95 121.92 
20+40+80 110.22 9.79 576.0 1.37 1.06 54.04 5.05 20.22 6.72 119.18 
40+60+80 109.97 9.71 568.0 1.36 1.09 53.80 4.91 21.85 7.00 123.18 
20+40+60+80 114.83 10.19 618.0 1.41 1.00 51.29 4.80 19.71 6.07 111.83 
CD at 5% level 4.33 0.40 16.02 0.049 0.06 2.65 0.16 1.22 0.35 6.51 
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